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(54) GAS-DISCHARGE DISPLAY DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dielectric layer 
for a gas-discharge display device having a high 
insulation breakage strength. 

SOLUTION: The dielectric material consists of glass 
powders where small- sized glasses are adhered to 
large-sized glasses. This contributes to the decrease of 
defects in the membrane and to the improvement of the 
insulation breakage strength. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In an electrode, a dielectric, and a gas discharge type display that has a protective film, 
said dielectric is formed using a glass component, A gas discharge type display using glass which 
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comprises glass of small particle diameter adhering to the surroundings of glass of particle 
diameter with said big glass component, and glass of said big particle diameter. 
[Claim 2]The gas discharge type display according to claim 1, wherein a glass component 
comprised glass of small particle diameter adhering to the' surroundings of glass of big particle 
diameter, and glass of said big particle diameter and glass of said big particle diameter and glass 
of said small particle diameter have adhered by surface fusion. 

[Claim 3]The gas discharge type display according to claim 1, wherein a glass component 

comprised glass of small particle diameter adhering to the surroundings of glass of big particle 

diameter, and glass of said big particle diameter and glass of said big particle diameter and glass 

of said small particle diameter have met together and adhered a binder. 

[Claim 4]A glass component comprises glass of small particle diameter adhering to the 

surroundings of glass of big particle diameter, and glass of said big particle diameter, The gas 

discharge type display according to claim 3 which glass of said big particle diameter and glass of 

said small particle diameter have met together and adhered a binder-, and is characterized by said 

binder being a substance insoluble to a solvent under paste of a dielectric. 

[Claim 5]A glass component comprises glass of small particle diameter adhering to the 

surroundings of glass of big particle diameter, and glass of said big particle diameter, The gas 

discharge type display according to claim 3 or 4 which glass of said big particle diameter and 

glass of said small particle diameter have met together and adhered a binder, and is 

characterized by said binder being the same ingredient as resin under paste of a dielectric, ..■ 

[Claim 6] A manufacturing method of a gas discharge type display which has an electrode, a 

dielectric, and a protective film characterized by comprising the following. . , 

Said dielectric is a low melting point glass component., , ;Vii .. : ...«;;' 

A resinous principle. . tri . li; ... 

[Claim 7]A manufacturing method of a gas discharge type display which has an electrpde, a 
dielectric, and a protective film characterized by comprising the following. , 
Said dielectric is ^aJpw^meltihg. point glass component. 
A resinous pnncipje. f 1' 

[Claim 8]In a manufacturing method of a gas discharge type display which has an electrode, a 
dielectric, and a protective film, A manufacturing method of a gas discharge type display by 
which it is comprising [ are formed when said dielectric sticks a green sheet, and / low melting 
glass which is a constituent of said green sheet ]-glass of small particle diameter adhering to the 
surroundings of glass [ of big particle diameter ], and glass of said big particle diameter 
characterized. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0001] - " - '* 

[Field of the Inventionjln this invention, a dielectric layer with few defects is formed in a film 
about a gas discharge type display. 

Therefore, it aims at the thing with high electrical breakdown strength for which a quality gas 
discharge type display is manufactured. 

[0002] 

[Description of the Prior Art]In recent years, the plasma display panel which attracts attention 
as a display suitable for a thin shape has the composition shown in drawing 3 . for example. 
[0003]This plasma display panel is provided with the front substrate 300 and the back substrate 
301 which countered mutually and have been arranged. On the front substrate 300, the display 
electrodes 302 and 303, the dielectric layer 304, and the MgO dielectric protective layer 305 are 
formed in order. On the back substrate 301, the address electrode 306 and the dielectric layer 
307 are formed. 

Moreover the septum 308 is formed further and the fluorescent substance layer 309 is applied to 
the side of the septum 308. 

[0004]Between the front substrate 300 and the back substrate 301, the discharge gas 310 is 
enclosed by the predetermined pressure. Image display including a colored presentation becomes 
possible by making this discharge gas 310 discharge among the display electrodes 302 and 303, 
generating ultraviolet rays, and irradiating the fluorescent substance layer 309 with those 
ultraviolet rays. It is the structure where the substrate which is one side in practice was rotated 
90 degrees, and the display electrode 302 and the address electrode 306 are arranged so that it 
may cross. 

[0005]As for the display electrodes 302 and 303, in the front substrate 300, the silver electrode 
and the Cr-Cu-Cr electrode are used. The dielectric layer 304 forms low melting point glass 
paste through spreading, desiccation, and a baking process. The die coat method etc. which the 
formation method of a dielectric layer begins to pour between screen-stencil and long and 
slender slits to a paste, and applies are mentioned. 

[0006]There is a defoaming calcination type calcinated at a temperature higher about 100 ** 
than the softening temperature calcination type and softening temperature which form a 
dielectric, and which are calcinated at a temperature higher about 10 ** than the softening 
temperature of glass if glass paste is carried out. 

[0007]Since a display electrode reacts to glass at the time of calcination of glass paste and an 
electrode material is spread to glass, when forming a dielectric layer only with defoaming 
calcination type glass paste, Usually, when using defoaming calcination type glass paste, the 
dielectric layer of the two-layer structure which formed the 1st layer by a softening temperature 
calcination type, and also forms a defoaming calcination type dielectric layer is used. 
[0008] 

[Problem(s) to be Solved by the Invention]Since one kind of glass paste will only be used if a 
dielectric layer is formed only by a softening temperature calcination type, a process is easy and 
low cost-ization can be desired rather than forming the dielectric layer of the aforementioned 
two-layer structure. 

[0009] However, when forming a dielectric layer only by a softening temperature calcination type, 
the very small defect occurred inside the dielectric layer, and the technical problem which 
degrades the withstand voltage of a dielectric and to say occurred. 

[0010]The cause is in the particle size distribution of a glass component. Usually, a glass 
component has particle size distribution as shown in drawing 2 . Since the particles of particle 
diameter with the usual big glass component and the particles of small particle diameter exist, In 
order that a paste is applied, the particles of small particle diameter may enter among the 
particles of big particle diameter, a crevice may be filled up with the state where it dried and the 
small particles of specific heat may start melting ahead of big particles at the time of calcination, 
it is expected that small particles will carry out the duty which connects between big particles 
and big particles. 
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[001 1]However f it was easy to condense the particles of small particle diameter, and since the """" 
particles of big particle diameter differed in specific gravity from the particles of small particle 
diameter when it becomes a large area, the portion to which small particles do not enter among 
big particle diameter particles occurred, and there was a problem that a defect will arise in a film. 

[0012]Thus, the technical problem that optimization of the particle size distribution of glass was 

difficult occurred. 

[0013] 

[Means for Solving the Problern]This invention makes small glass adhere and large glass and 

small glass are kept from dividing it into the surroundings of glass with large particle diameter in 

view of an aforementioned problem in a g;lass component which forms a dielectric. 

[0014]It faces creating a glass component which forms a dielectric; and small glass is made to 

adhere to the surroundings of glass with large particle diameter by surface fusion. 

[0015]It faces creating a glass component which forms a dielectric, and a binder to which small 

glass is made to adhere is used for the surroundings of glass with large particle diameter. 

[0016]Large glass of a under [ a paste ] and small glass are kept from separating into a solvent 

in dielectric paste in a glass component which forms a dielectric using an insoluble material as a 

binder to which small glass is made to adhere around glass with large particle diameter. 

[001 7]It faces forming a dielectric and forms by applying, drying and calcinating glass paste. 

[001 8]It faces forming a dielectric and a dielectric green sheet is used. i 

[0019] ■■ - 

[Embodiment of the Invention]This invention relates to the formation method of the dielectric 
layer of a plasma display panel, and the same art as usual can be used for it about other 
processes. Hereafter, the embodiment in this invention is described with reference to drawings. 
[0020](Embodiment 1) By Embodiment 1, the method of making big particle diameter glass 
carrying out surface fusion of the glass of small particle diameter is used as a method of making 
small particle diameter glass adhering to the surroundings of big particle diameter glass first.. 
[0021]For performing surface fusion, Hosokawa Micron mechano fusion system AMS is used. The 
particle size distribution of the glass of small particle diameter which sets particle size s 
distribution of the glass of the big particle diameter used as a parent to 4-10 micrometers, and is 
made to adhere to the surface is 0.5-2 micrometers. ; ---^ 
[0022] Drawing 1 is a key map after the dielectric paste desiccation at the time of performing 
adhesion processing. In this embodiment, two glass with which particle size distribution differs is 
the same ingredients, and the glass component presentation used the thing of a PbO- 
aluminum 2 0 3 -Si0 2 system. 

[0023]Of course, as the ingredient of two glass is differed, the glass of softening temperature 
with large, large glass and small glass are good also as small glass of softening temperature, a 
glass component presentation is hidt a PbO system, a ZriO system may be sufficient and an 
ingredient is not asked. 

[0024](Erribodiment 2) A granulation method is used as a method of adhering the glass of small 
particle diameter to the surroundings of the glass of large particle diameter as Embodiment 2. A 
granulatbr uses for example, Hosokawa Micron AGURO master AGM-2SD. In this embodiment, 
the binder of a granulation uses ethyl cellulose. Besides ethyl cellulose, since it is insoluble to a 
solvent in an acrylic resin etc., it is suitable. 

[0025]How to form a dielectric layer using the glass obtained by Embodiment 1 or Embodiment 2 
is explained. 

[0026]Dielectric paste uses all [ alpha **TAPINE ], BCA, etc. as a diluent, using ethyl cellulose 
as a resinous principle. A plasticizer and a surface-active agent may be added if needed. 
[0027]In spreading, in this example, dielectric paste adjusts viscosity to SOPas before spreading 
using the die coat method. After applying a dielectric on a substrate, it dried for 25 minutes, and 
after that, with the belt type firing furnace, it calcinated for 10 minutes and the thickness after 
calcination set 585-600 ** of 120 ** to about 40 micrometers in the warm air type drying 
furnace. 

[0028]Although 40 micrometers may be sufficient as spreading at one calcination, 1 time of 
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coverage may be reduced and the number of times of lamination may be mcreased, in the defect" 
in a film, the directions which generally increased the number of times of lamination decrease in 
number 

[0029]The laminating method of dielectric paste is not restricted to the die coat method, but can 
use screen printing, the braid coat method, etc. in addition to it 

[0030]Next, the dielectric layer formation method using a dielectric green sheet is described. 
[0031]A green sheet is stuck adding pressure 2 of 2-4kg/cm to the field by the side of the 
electrode of the front substrate heated to the roller type laminator at 80-120 **. As for the 
thickness of a green sheet, after-calcination thickness will be about 50% before calcination at 
10-20 micrometers. In order to use prescribed thickness, a green sheet attachment process is 
repeated several times. After the lamination, with the green seat belt type firing furnace, it 
calcinated for 10 minutes and the thickness after calcination set 585-600 ** to about 40 
micrometers. 

[0032]Thus, since spreading like [ at the time of using dielectric paste ] and a drying process 

become unnecessary when a green sheet is used, low cost-ization is still attained. 

[0033]The electrical breakdown strength of the dielectric layer formed by the above method was 

investigated. 

[0034]It printed so that it might intersect perpendicularly with the Ag electrode (B) which formed 
previously an Ag electrode 3 mm in width, and 50 mm in length on the dielectric, and it was made 
to dry. The seal of approval of the DC voltage was carried out to the Ag electrode (A) between 
(B), and the electrical breakdown strength (withstand voltage) of the dielectric was measured. 
Compared with the example of the conventional dielectric layer created without processing on 
glass, electrical breakdown strength of dielectric layer [ each ] using the glass created by the 
method of Examples 1 and 2 improved about 25%. 
[0035] 

[Effect of the Invention]As mentioned above, according to this invention, by making particles 
with small particle diameter adhere to the circumference of particles with big particle diameter, 
the defect in a film can form the dielectric layer whose electrical breakdown strength it is few 
and is high in an easy process, and it becomes possible to realize a quality gas discharge type 
display to low cost. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1l The key map showing an embodiment 

[Drawing 2l The figure showing the particle size distribution of a glass particle 
[Drawing 3l The sectional view of the conventional PDP 
[Description of Notations] 

101 A glass particle with large particle diameter 

102 A glass particle with small particle diameter 
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103 Substrate 

300 Front substrate 

301 Back substrate 

302 Display electrode 

303 Display electrode 

304 Dielectric layer 

305 Protective film 

306 Address, electrode 

307 Ground dielectric layer 

308 Septum 

309 Fluorescent substance layer 

310 Discharge space 
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DRAWINGS 



[Drawing 1] ' 
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[Drawing 3] 
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